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(57)Abstract . . . 

PROBLEM TO BE SOLVED: To provide an optical wiring 
board on which a great number of optical packages are 
mounted and also whose handling is easy, in the optical 
wiring board on which a semiconductor device having an 
input/output mechanism for an electric signal and an 
optical signal is mounted. 

SOLUTION: In the optical wiring board, an optical 
package 11 is mounted on the upper surface of a printed 
board 14a in which a through-hole 16 is formed, an 
optical waveguide part 15 is provided on the lower 
surface of the board 14a. and optical coupling between 
the optical package 11 and the optical waveguide part 15 
is performed by a light beam passing through the 
through- hole 1 6. 
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♦ NOTICES * 

JFO and NCIPI ara not responsible for any 
dmjn c*us*d by th» usa of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated 



CLAIMS 



(Claimf..)] 

[Claim 1] The package which contains the componen t or this component which has the I / O 
unit of an electrical signal and an optical signal. Are the optical wiring substrate which has an 
electrical circuit substrate and optical waveguide components, and this component or this 
package is carried in one field of this electrical circuit substrate. These optical waveguide 
components are prepared in the field of another side, and the transparence matter with which 
the through tube or this through tube was filled up is prepared in this electrical circuit substrate. 
When this optical signal is transmitted to these optical waveguide c omponents from this 
component After outgoing radiation of the fight beam according to this optical signal is carried 
out from this component and it passes this through tube or this transparence matter, incidence 
is carried out to these optical waveguide components. The optical wiring substrate characterized 
by having the configuration which carries out incidence to this co mponent after outgoing 
relation of the fight beam according to this optical signal is carried out from these optical 
waveguide components and it passes this through tube or this transparence matter, when this 
optical signal is transmitted to this component from these optical waveguide components. 
(Claim 2] Are and the above-mentioned optical waveguide components use as a c omponent the 
fiber array which made two or more optical fibers arrange in parallel mutually, an optical wiring 
substrate according to claim 1 — 
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DETAILED DESCRIPTION 



(DetaBed Description of the Wvention] 
[0001] 

[Field of the fcrvention] Especially this invention relates to the wiring substrate which has the I / 
O unit and propagation device of an e 



[00023 

[Description of the Prior Art] Pre wing 4 shows the conventional example (Japanese Patent 
Appbcation No, No. 138605 [ 1 1 to ]) proposed about the optical wiring substrate in which the 
semi c onductor device (an optical package a caDed hereafter) 30 which has the I / O unit of an 
electrical signal and an optical signal can be carried. 

[0003] Si this conventional example, as shown in drawing 4 . the surface mount of the optical 
waveguide 37 is carried out to the front face by the side of optical package 30 loedVig on a 
printed circuit board 39. and it makes it possible to connect between two or more optical 
packages optically by this optical waveguide 37. 

[0004] The optical package 30 packs LSI chip 31. INTAPOZA 34. and the two-dimensional fight 
corpuscle child array 32 with transparence resin 33. is produced, and is mounted on the printed 
circuit board 39 by the flat lead 35. 

[0005] The Sght beam by which outgoing radiation was carried out from the two-dimensional fight 
corpuscle child array 32 (here, it explains as a fight emitting device array) arranged in the optical 
package 30 is coffimated by micro-tens array 36a formed in optical package 30 inferior surface of 
tongue (parallel Guanghua). is perpendicularly spread to a printed circuit board 39. and is 
conden s ed by the optical waveguide core by micr o- tens array 36b formed in the top face of 
optical waveguide 37. the mirror (a plane mirror and the foflowirtg — the same) 38 is formed in 
the end face of an optical waveguide core, and after 90 opticaf-path conver s ion is made, the 
light guide of the condensing beam is carried out to each core of optical waveguide. Outgoing 
racks bon of the fight beam which the mirror (not shown) is formed also in the opposite side end 
face of optical waveguide 37. and spread the inside of a 

by 90 opticar-path conversion from a printed circuit board 39. and it reaches another optical 
package (not shown). 

[0006] In the field of a communication device or a computer, with high integration of a 
semiconductor integrated circuit, the throughput is improving by leaps and bounds and the same 
improvement in the speed also as wiring between semiconductor integrated circuits b called for. 
Although electric wiring genera By connects between two or more semiconductor integrated 
circuit chips mounted on the printed circuit board, the essential problem which electric 
DMTAKONEKUSHON itself, such as a band of electric wiring, a connector consistency, and power, 
consumption, has is actualizing as a bottleneck with improvement in the speed of a signal, and a 
large number-izirig in recent years. Then, the so-ceBod chip level light INTAKONEKUSHON 
which connects between two or more semiconductor integrated circuit chaps with optical wiring 
is seen as a hopeful. 

[0007] And the number of optical packages carried on a print* 
optical INTAKONEKUSHON-ization during a chip progresses. 



[0008] 

[Prob*em(s) to be Solved by the Invention] However, in the conventional example ( drawing 4 ) 
proposed [ ab ove-me n tion ed 1 the optical waveguide components 40 which have optical 
waveguide 37 as well as the optical package 30 loading side of a printed circuit board 39 are 
carried. Therefore, other optical package components cannot be carried in the field in which the 
optical waveguide components 40 are carried Since it abo needs many optical waveguide 
components 40 for connecting them in carrying much optical packages 30. the area which the 
optical waveguide co mponen t s 40 occupy on the Bmited printed circuit board 39 field may 
restrict the number of optical packages which can be carried in a printed circuit board 39. 
[0009] Moreover, although it is the sensitive components which may cause the serious 
situations, such as optical waveguide components tending to get damaged with an impact and a 
load, and adhesion of the dust to the optical I/O section and a foreign matter reducing optical 
coupfing effectiveness, and producing the cross ta* by dispersion or reflection, such 



surface of a printed circuit board 39. 

[0010] fci the conventional example proposed [ above-mentioned ]. the c 
components 40 were carried on the same field as an optical package 30 loading side on the 
printed cexuH board 39 in which the semiconductor device (optical package 30) which has the 
I / O unit of an optical signal b carried. Therefore, in the field in which the optical waveguide 
components 40 were carried on the printed circuit board 39. the problem that the optical 
package 30 could not be carried and much optical packages 30 could not be carried on a printed 
circuit board 39 had arisen. 

[0011] Furthermore, since optical waveguide components wffl be put on the outermost layer of a 
printed court board 39. the problem that careful c 



[0012] ft is this invention's being made in view of the above situations, and the place made into 
the purpose being an optical wiring substrate carrying the semiconductor device which has the 
I / O unit of an electrical signal and an optical signal, and being able to carry much optical 
packages, and offering the easy optical wiring substrate of handUng. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it 
sets to this invention. The package which contains the component or this exxnponent according 
to daan 1 which has the I / O unit of an electrical signal and an optical signal fike. Are the 



components, and this component or this package ts carried in one field of this electrical circuit 
substrate. These optical waveguide components are prepared in the field of another side, and the 
transparence matter with which the through tube or this through tube was filled up is prepared b 
this electrical circuit substrate. When this optical signal is transmitted to these optical waveguide 
components from this component After outgoing radiation of the fight beam according to this 
optical signal is carried out from this component and it passes this through tube or this 
transparence matter, incidence b carried out to these optical waveguide components. When this 
optical signal b transmitted to thb component from these optical waveguide components, after 
outgoing radiation of the fight beam according to thb optical signal b carried out from these 
optical waveguide components and it passes thb through tube or thb transparence matter, the 
optical wenrig substrate characterized by having the configuration which carries out incidence to 
thb component b constituted. 

[0014] It b. moreover, thb invention — setting — being according to claim 2 — Gke — an 
optical wiring substrate according to claim 1 — The above-mentioned optical waveguide 
components use as a component the fiber array which made two or more optical fibers arrange 
in parallel mutually. Thb fiber array b fabricated the shape of a sheet and in the shape of a film 
by making a de-action paraBel to thb optical fiber into a longitudeta! direction. The end side of 
thb fiber array The optical wiring substrate characterized by uniting « 

i of the a 



httpV / www4. ipdlncipLgo jp/cgi-bin/ tran. web.cgi. ejje 



JP.2002-189137.A [DETAILED DESCRIPTION] 



JP.2002-189137.A [DETAILED DESCRIPTION] 



4/6 "C— v 



[0015] Moreover, in thb invention, the optical wiring substrate characterized by the thing [ that 
the optical connecter of single fiber or a rnufocore mold b connected to the above-mentioned 
component of the both-ends sides of the above-mentioned optical waveguide components or 
the end face of a side far from the above-mentioned package ] according to daim 3 in an optical 
wiring substrate according to claim 1 or 2 Gke b constituted. 
[0016] 

[Embodiment of the Invention] In the optical wiring substrate concerning thb invention, since 
optical waveguide components are formed not only in the loading side of an optical package but 
in the rear face of an electric wiring substrate, it becomes possfele to carry much optical 
packages. That b, the wiring substrate which can be carried can be offered for many 
semiconductor devices which have the I / O unit of an electrical signal and an optical signal by 
operation of this invention. Furthermore, since the optical waveguide components which 
treatment takes cautions can be arranged to the inner layer of a printed circuit board, the optical 
wiring substrate excellent in handling nature can be offered. 

[0017] In addition, a component according to cbim 1 shaO have at least one function in the 
function which emits an optical signal and the function to undergo. 

[0016] The gestalt of operation of this invention b illustrated to below, and it explains to it 
further at a detail using drawvtgj. - drawin g 3 . 

[Example I of a gestalt of operation] Draw ing 1 b the mimetic dbgram showing the example of a 
gestalt of oper a tion of the 1st of this invention. 

[0019] ki the example of a gestalt of thb operation, it b earned on printed circuit board 14a by 
containing in a package LSI chip 1 la and field fight emitting device 1 lb which have a 
semiconductor integrated circuit and field photo detector 1 1c. the semiconductor device 1 1 . i.e.. 
the optical package, which gave the I/O function of an electrical signal and an optical signal. The 
optical package 1 1 and printed circuit board 14a correspond to a package according to cbim 1 
and an el e ct rical circuit substrate, respectively. 

[0020] In the optical package 11. LSI chip 1 la. field fight emitting device lib. and field photo 
detector 1 1c are connected by solder bump lid. and by 1 1f of transparent closure resin, the 
closure of these all b carried out and they are unifying them. 

[0021] By connecting with the electrode pad 13 currently formed on printed circuit board 14a. 
electric leadframe 1 1e of the optical package 1 1 connects this optical package 1 1 with printed 
circuit board 14a electrically, and is being fixed mechanically. 

[0022] Moreover, the output fight of field fight emitting device lib penetrates llf of transparent 
closure resin, b coOimsted by the micro lens 17. serves as the output fight beam 12. and 
outgoing radiation is carried out from the optical package 11. 

[0023] The through tube 16 b formed in printed circuit board 14a. thb coOimated output fight 
beam 12 passes through the inside of thb through tube 16. and optical coupling b carried out to 
the optical waveguide components 15. The optical waveguide components 15 consist of 
transparence substrate 15a. mirror 15b and optical waveguide core 15c and optical waveguide 
dad 15d and m icr o- l ens 15c. after being condensed by micro-tens 15c, 90 opticar-path 
conversion b made by mirror 1 5b. and optical coupling of the fight beam 1 2 is carried out to core 
15c. The fight beam 12 which spread the inside of core 15c reaches another optical package (not 
shown), and spreads according to a process contrary to the above-mentioned process to the 
photo detector in the optical package, and the optical connection during an optical package 
realizes it According to such a reverse process, when a fight beam b inputted into field photo 
detector array 1 1c from another optical package (not shown), it b condensed by micro-lens 1 1g 
and incidence of the light beam b carried out to field photo detector array 1 1c. 
[0024] In the example of a gestalt of thb operation, as an optical package 1 1, although the 
leadframe type package was used, the package of the area array type which used the solder 
bump b sufficient as this. Moreover, you may be an optical pin grid array type package similarly. 
[0025] In the example of a gestalt of thb operation, the optical waveguide components 15 are 
used in the form inserted between printed circuit board 14a and printed circiat board 14b. 
Optical waveguide components ere not exposed to the outermost surface of printed circuit 
board 14a and printed circuit board 14b by this, and since the optical waveguide components 15 



are protected to the impact and load leadmg to damage, the handling of thb optical wiring 
substrate b easy for them. 

[0026] In addition, although thb optical waveguide compon en t 15 b meanly produced by the 
photofithogrephy technique, by using a glass substrate transparent as transparence substrate 
15a which b that **~SU substrate, rigid optical waveguide components are produced and its 
ease of treating improves. Then, the optical wiring substrate with which the optical waveguide 
components 15 were unified b producible using adhesives, a solder bump. etc. by sticking the 
optical waveguide components 15 with printed circuit board 14a. In thb case, although the 
optical wiring substrate with which optical waveguide components were really formed abo by 
replacing with transparence substrata 15a and using the printed circuit board which prepared the 
through tube for the part which hits the path of a fight beam 1 2 b produced, if such a 
configuration b used, it wffl become possible further by tew cost to produce an optical wiring 
substrate. 

[0027] The location gap precision of the optical package 1 1 and the optical waveguide 
components 15 b optica By import a nt especbBy. and in order to raise thb precision, the 
configuration ((a) of drawing 2 ) which used the solder bump, and the PGA type configuration 
using a common pin or a pin hole are effective. 

s it any — in the example of a gestalt of thb operation, since the optical waveguide 
i 15 can be formed as a inner layer of an electric wiring layer (at the having 
considered printed circuit board 14a and printed circuit board 14b to be one wiring substrate in 
all time), much optical packages can be carried in the outermost surface of printed circuit board 
14a. Moreover, it cannot be overemphasized that an optical package can be carried not only like 
the printed circuit board 14a side but tike a printed circuit board 14b rear-face side so that 
clearly from dt awin g 1 . 

[0029] since [ moreover. 1 as for the through tube 16 used here, the fight beam 12 should just 
have sufficient magnitude to be able to penetrate — the hole — process tolerance may be low. 
Thb b an el em ent important when producing a printed circuit board to low cost 
[0030] Moreover, various methods can be used as the production approach of micro— lens 1 5e 
shown in the example of a gestalt of this operation, for example, the optical 1/0 part of a 
transparence substrate — ultraviolet curing mold resin fiouid — a dispenser — or approaches, 
such as being dropped with an ink jet method, har denirjg resin. wh3e the spherical surface which 
appears with the surface tension of the liquid had been made to hold, and considering as a lens, 
are effective especially from the point of the simpficity of formation, and the degree of freedom 
of formation, moreover — or it b producWe to transparence substrate 1 5a also by it being also 
possible to form a micro lens in a monolithic with a fithography technique, and using a glass 
substrate still fike a monotonous micro-lens array with which the m icr o - len s array was formed 
beforehand as transparence substrate 15a of the optical waveguide components IS. 
[0031] Moreover, in the example of a gestalt of thb operation, although a through tube 16 b an 
air space, closaig thb hole with the transparence matter, for example, transparence resin, is also 
considered. By closing mi cr opore, it b abo possable to prevent mixing of a foreign matter, dust 
etc to be able to expect the effectiveness which raises the dependability of the optical coupling 
between the optical package 1 1 and the optical waveguide components 15. to carry out 
flattening of the outermost surface of the transparence matter further, and to form a micr o -lens 
array. 

[Example 2 of a gestalt of operation] (a) of drawajg 2 b the mimetic dbgram showing the 
example of a gestalt of operation of the 2nd of the optical wiring substrate concerning this 



[0032] The point that the example of a gestalt of this operation differs from the example 1 of a 
gestalt of operation b in the fixed approach to the structure and the substrate of an optical 
package, and the configuration of optical waveguide components. 

[0033] In the example of a gestalt of this operation, field fight emitting device 1 lb and field photo 
detector 1 1c are connected with INTAPOZA 1 1h by solder bump I Id. and the optical package 1 1 
is being fixed to the electrode pad 13 by the side of a printed circuit board by bump I Ik. And 
electrical installation with LSI chip 11a. field light emitting device I lb. and field photo detector 



ti.go jp/ cgi-bin/tran.web.cgi.ejje 



htto^/www4.ipdl.ncbi.gojp/ciH>in/tr8n.web.cgi.eije 



Ja2002-189137.A (DETAILED DESCRIPTION] 

! 



5/6 :? 



JP.20O2-»89137.A [DETAILED DESCRIPTION] 



6/6 s<—-J 



lien performed Ovtxjch INT APOZA 1 Ih and solder bump 1 1 d. and electrical installation of LSI 
chip 1 la end printed circuit board 14a is performed through INTAPOZA I Ih. metal post 1 1m. and 
solder bump 1 1dX. 

[0034] In the example of a gestalt of this operation, the thing applicable to the optical waveguide 
components IS in the example 1 of a gestalt of operation consists of fiber arrays which made 
tens of thousands of about several microns extra-narrow optical fibers arrange from thousands 
of. By making a direction parallel to an optical fiber into a longitudinal direction, such ■ fiber 
array is processed the shape of a sheet, and in the shape of a film, and is used as the image 
fiber sheet 21. the one end face is processed into 45 degrees, and the mirror 22 b formed. A 
metal thin film may be formed in a field these 45 degrees, or it can also use as a TTR (Total 
internal Reflection, inside total reflection) mirror as it is. The image fiber sheet 21 corresponds 
to an optical waveguide component according to dawn 1. Generally such an extra - narrow fiber 
array is cased an image fiber, and is used for fiberscope etc. 

[0035] The imago fiber sheet 21 is ■ condition 0 inserted between printed circuit board 14a and 
printed circuit board 14b. tt is used in the condition of having been formed in the inner layer of 
this wiring substrate when considering printed circuit board 14a and printed circuit board 14b to 
be one wiring substrate in stt. Namely, by this Like the case of the example 1 of a gestalt of 
operation, since the image fiber sheet 21 is not exposed to the outermost surface of printed 
circuit board 14a and printed circuit board 14b Loedaig of much optical packages is attained and, 
moreover, it prevents the image fiber sheet 21 receiving damage by external factors. 
[0036] If such optical waveguide components are used, the tolerance to an incidence location 
gap wHl be expanded sharply. For example, after having considered the case where the fight 
beam of the diameter of 200 micron would intersect perpendicularly, and incidence would be 
mostly carried out to the image fiber sheet 21 as a cotfimation fight if the beam dbmeter of the 
Bght beam 12 which passed micro-lens 11g considers as 200 microns 90 optical-path conversion 
is made by the mirror 22 formed in image fiber sheet 21 end face, optical coupling is divided and 
carried out to about hundreds to 1000 extra na rrow fiber groups. The fight beam combined with 
each extr a -n a rrow fiber spreads the inside of each fiber, repeating total reflection, and reaches 
the opposite side end face of the image fiber sheet 21. Supposing the TTR mirror b formed also 
in the opposite side end face, outgoing radbtion of the fight beam to which 90 optical-path 
conversion was per f ormed again will be about carried out as a fight beam of the diameter of 200 
micron. This serves as the description that it b also completely the same as when the image 
fiber sheet 21 b long, and is hardly dependent on trsv effing cSstance. That b. by using such an 
image fiber sheet 21. the diameter of a Bght beam at the time of incidence b saved, and it b 
spread to an outgoing radbtion side. And since fight divides and spreads in an extra—narrow fiber 
group even if an incidence location shifts in a field parallel to a printed circuit board side, it b 
enlarging thickness of the image fiber sheet 21. and (t b possible to influence and carry out the 

(0037) Moreover, in comparison with the optical waveguide components (15 in drawing 1 ) 
indicated in the example 1 of a gestalt of operation, since it b not necessary in the example of a 
gestalt of thb operation to condense fight to an optical waveguide core layer (15c in dewing 1 ). 
micro lens 1 5e in drawing 1 becomes unnecessary, and can reduce production cost. 
[0038] Moreover, as shown in (b) of drawing 2 . the structure where image fiber sheet 21 end 
face was connected to the transparence optic 23 with a mirror b also effective. Although thb 
tra nspa re nce o ptic 23 with a rrwrror b components which can carry out the mold of the 
transparence resin and can produce it easily, the image fiber sheet 21 b being fixed to the field 
of a mirror (field shown in the slanting straight fine among drawing), and the opposite side by 
edhesives etc Such an optic can give not only the mirror function shown in Ob) of Ore wing 2 but 
functions, such as a glue fine for connecting for example, with printed circuit board 14a. and a 
solder bump. Moreover, since the incidence location of a light beam 12 b a uniform transparence 
optic, it b released from problems, such as reflection, dispersion, etc on the extra-narrow fiber 
periphery about which we are anxious with the structure sh own in (a) of d r a wi n g 2 . and can 
expect higher optical coupling effectiveness. 

[0039] On the other hand, considering the outgoing radbtion side of a fight beam 12. outgoing 



radbtion of the fight beam is carried out with the angle of divergence specified by NA (Numerical 
Aperture, numerical apertLre) which each ex tra -n a rrow fiber has. Therefore, after 90 optical- 
path conversion b performed, as shown in (c) of drawing 2 . by uniting a micro lens 24 with the 
transparence optic 23 with a mirror, the angle of divergence b stopped and it becomes possible 
to spread coffimation light to an optical package side. 

[0040] ff it considers that it b coffimstion fight incidence to an in ci dence aide, it can be told to 
the image fiber used here that what has small NA b desirable. When the space fight propagation 
length after fiber image sheet 21 outgoing radiation b short, it b also possible to make the 
abov e m en tioned micro lens 24 unnecessary by using the small image fiber of NA. 
[0041] Moreover, optical wiring formed between printed circuit board 14a and 14b does not need 
to be physicaOy connected and connected with the ab ove m enti on ed optical waveguide 
components 15 or the above-mentioned image fiber sheet 21. when it thinks that thb optical 
wiring b constituted by the optical path. If the small image fiber sheet 21 of NA b used, optical 
wiring through free space as shown in (d) of drawing 3 ( drawing 2 continuation) b also possable. 
[0042] Moreover, when using the large image fiber of NA. or when using the optical waveguide 
c omponents 15 described in the example 1 of a gestalt of operation instead of the image fiber 
sheet 21. as shown in (e) of drawing 2 . the I/O fight beam can be coffimated by attaching what 
united the mi rror- k i ss transparence optic 25 and the lens 24 (or micro-lens array) with the 
optical I/O part of the image fiber sheet 21. 

(0043] Moreover, when the above-mentioned free space (opening) b short, as shown in (f) of 
drawing 3 ( drawin g 2 continuation), it b also effective to stop the breadth of a fight beam 
instead of an air apace by fiffing up the opening with transparence resin 26 grade with a high 
f off Bctfvo ndox, 

[0044] Furthermore, it b possWe to arrange various optics in the above-mentioned opening 
prepared among optical wavegude components. As an optic which carries out atsertion 
a rrangement, a multiplexing machine, a splitter, a wav el ength filter, optical empfifier. an optical 
switch, etc. can be considered to the openmg. for example. 

(0045] *n addtton, in the example of a gestalt of the above me ntio n ed operation, the side of 
performi ng I/O of the fight of the optical wring substrate which connects the optical connecter 
of single fiber or a multicore mold to the end face of the opposite side, and b applied to thb 
invention through thb optical connecter in which the fight beam 12 outputted from the optical 
package 11 of the above me nt ioned optical waveguide components 1 5 or the image fiber sheet 
21 carries out incidence b abo useful 

[0046] r> addition, in the example of a gestalt of the above mentioned operation, although the 
optical package b carried and used for the substrate, it may replace with thb optical package, 
and the component itself which has the I / O unit of an electrical signal and an optical signal may 
be carried and used for a substrate. 
[0047] 

[Effect of the Invention] It becomes possible to be an optical wiring substrate carrying the 
semiconductor device which has the 1 / O unit of an electrical signal end an optical signal, and to 
be able to carry much optical packages, and to offer the easy optical wiring substrate of handling 
by operation of thb mvention. 

[0048] Since it becomes possible in the optical wiring substrate concerning thb invention not to 
expose optical waveguide components to the outermost surface of an electric wiring substrate 
Loexfing of much optical packages b attained, and moreover, since the optical waveguide 
components which are easy to damage according to an external factor can be protected much 
optical packages — carrying — treatment 1 — truly, it b markedly afike. and it becomes possfcle 
to offer the optical wiring substrate which improved, and there b a so-called size the place 
which contributes to improvement in the signal-processing capacity in the field of a 
commurscetion fie vice or a co mp uter. 
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(Brief Description of the Drawings] 

[Drawin g 1] It is the mimetic diagram of the optical wiring substrate in which the gostatt of 
operation of the 1st of this invention was shown. 

[Drawin g 2] tt is the mimetic diagram of the optical wiring substrate in which the gestalt of 
operation of the 2nd of this invention was shown. 
[Drawing; 3] It is a continuation of drawing 2 . 

[Drawing 4] It is drawing having shown typiea&y the optical wiring substrate in the proposed 
conventional example. 
[Description of Notations] 

II — An optical package, 1 la — An LSI crap. Db — Field fight emitting device array. Be — A 
field photo detector array. Od — A solder bump. He — Leedframe, 1 1f — Closure resin. Dg — A 
micro lens. 8h — WTAPOZA. Dk — A solder bump, Bm — A metal post 12 — The output fight 
beam from a field fight emitting device, 13 — The electrode pad by the aide of a printed circuit 
board. 14a — Printed circuit board (electric wiring layer). 14b — A printed circuit board (electric 
wiring layer). 15 — Optical waveguide components, 15a — Transparence substrate. 15b — A 
mirror, 15c — An optical waveguide core. 15d — Optical waveguide dad, I5e [ — Image fiber 
sheet ] — A micro lens, 18 — A through tube. 17 — A micro lens, 21 22 [ — Mirror-less 
transparence optic, ] — A maror, 23 — A transparence optic with a mirror. 24 — A lens. 25 26 
[ — Transparence resin, 34 / — INTAPOZA. 35 / — A flat lead, 36a. b— micro-lens array, 37 / 
— Optical waveguide, 38 / — A mirror. 39 / — A printed circuit board. 40 / — Optical 
waveguide components. ] — Restoration resin. 31 — An LSI chip, 32 — A two-dimensional fight 
corpuscle child. 33 
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Abstract of JP2002189137 
PROBLEM TO BE SOLVED: To provide an 
optical wiring board on which a great number 
of optical packages are mounted and also 
whose handling is easy, in the optical wiring 
board on which a semiconductor device having 
an input/output mechanism for an electric 
signal and an optical signal is mounted. 
SOLUTION: In the optical wiring board, an 
optical package 11 is mounted on the upper 
surface of a printed board 14a in which a 
through-hole 16 is formed, an optical 
waveguide part 15 is provided on the lower 
surface of the board 14a, and optical coupling 
between the optical package 1 1 and the 
optical waveguide part 15 is performed by a 
light beam passing through the through- hole 
16. 



M 



m 



( 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002189137&F=0 



2006/06/20 



Ofl)B*M*ft* <J P) < 12 > & H 4# ^ ^ 



( A ) (ll)»IHBi$fcH## 
$£$§2002-189137 
(P2002-189137A) 
(43)&iBB *mW7fi 5 8 (2002-7.5) 



(51)lnta. T 
G0 2B 6/122 
6/42 

H0 1L 31/0232 

31/12 
HOIS 5/022 



F 1 
GO 2B 
HO 1L 
HO 1 S 
GO 2B 
HO 1L 



6/42 
31/12 
5/022 
6/12 
31/02 



t-n-r<#*) 

2H037 
2H047 
5F0 7 3 
5F0 8 8 
5F0 8 9 
OL (£ 8 H) 



(21) ttHB#^ 

(22) ffllSH 



ttJg2000-387190(P2000-387190) 
¥JS12*P12S20B (2000. 12.20) 



(7DWHA 000004226 

B#m«««««t£*fc 
so^wsr*^=t@3#i^ 

(72)S»»& S# «H _ t a 

jKS«|=F«fflR»:^»r-TB3#l# B 
(74)ftSA 100075753 



(54) GfcWOfclW 
(57) [g*J] 

^ftMSffa i & tom©***^***- 1 6 



lb 



( 




(2) 

1 

x . emmnsss«cD— *©ffi{c * icvtw < ? 

**-T *£¥«|SA i -<*<b 5 #xT (, » * C i 1 1 i> 

[|M§©i¥lfflfc»9i] 
[000 1 ] 

S^ft^teJ:tf:ft^ift^©Affi;fc««tt«J:o c £ 
2. SSSS««: B8-T S . 

[0 00 2] 

T) 3 0^rJ§tST€>C<b©r#.57tffi«!S««:K-r^|it 40 
&£©ft3fcF3 (*JII¥1 1 - 1 38605-f) ZfnVb 

[0 00 3] C©fikfcWcfcl>Ttt. 04CC^LfcJ:'5 
K. ^'J> f-S1R3 9±©f^-^-y3 O^iSPJoa 
M«C^^Sg 3 7 ITfct). C ©#igi£88 3 

7tc<i: Q.miffi^t » #■ - ^Tfe^wcc^-r & c t 

[0 004] *<^-y3 0tt. LS If 7?'31i 
-f — tf 3 4 tffiMTfcSS^ T U A 3 2 & €89101 
flg3 3KJ:-»T^» ^-^L/-Cf^$*l. 50 



2002-189137 

2 

K 3 sectors; > hg&3 9±KH^$nrc^. 

[0 00 51 ^-^-^3 0 1*3 CCE<t<* ftfcffiSbfcJil 
■T-T lx -f 3 2 (CCTI1 ffcTfefSTTU-fiLTlttHJ-r 

-S) *^HlS*5n/c*tr-A«, *A-^-y3 0Ti 
cc^s* ttfcv^ a u>xru-f 3 6 aicJ:o-c=i y 
s-b (WfXtt) sn. :/y>hg«3 9tc*n,rs 
S^rrsjccejRL. 36^sss3 7©±®{c^$n/c^-f 

i-ol/>X7U^3 6 btCfcoT^aSSSS^Ttc^S 

3 8AS0fiS3ti-C*$O. *3fctr-A»9 0&©*88 
g3ft*s& 3 ttfc©£«C;ftigj£gg©&:3 T«C^3 tl£. 
^^3 7©^CPJ4aij«:fc5-7- (H^tf-T) **» 

S©*3S^(CJ:0 7-';> hS«3 9 *>6SS^|SlCcm 

[0006] mm&m.*>zi>z:=>--$<oft&K.isi<>x 
lcm±LX*sK) , ¥ig<**m088r<8©ffii8«: «>I^«©W 

\->\>*v v t\;xm&iivr>~oibz>. -ec-c. am©* 

* f v 7 Xs^OVK, A > £ a 4- * -> a 3 
[0007] *:UX. ?v-7m<D%;-<>Z^%?i>>al' 

it&Mtsicotix. 7* > hS«±K:««S$n*^^- 

[0008] 

t^©fi£*«(04) jcte^rti. xy>hSS39© 
3fey<^^r-^3 0«igMtC|Q]0<7te»<gK3 7*W^^ 
3^jgffiS5a D n 4 0£*§«SO-C<,>*. ^SSSSP 

n a a 4 o^SKsnrc^-s^icti. ^©ffe©^-^^- 
2TOA££ir?#&i>. ^ ^-^ 3 o *&ffim? 

4fe?M-Sit5fcft. Ke»ti/c^';> hS«3 9^[ 
«±{c4Bt,»r5t®«8Sa5 0 D D4 0 ©,£tf>£EfS*s. y y > 
f-S«3 9<£mSfflmrj:ft'*vlr--is$lZMfBiLXU3: 

[0009] s/c^jg»sa5o D a «. wss. fifties <om 

^ss D a o-c*€.*s. c©«t ^ tiMSdfi^ y > f-s« 
[ooio] ±^©Kti^©^*WK:*j<.»'r«. X&m 



3 

fmoxmts®m*m? z^m&ms. at* 3 

gft? D 4 0H:5fc;-c?-!r-y3 0*I«Sffi£|B]t;®±CCjgi!c<* 

&SSuft&4 0*i«4S^nfc^-C«. 7^ ? f-i>3 0 

^N>-y-i?3 0*lS«-r*C£ftC*&i,>£i>5raH 

tOOl 1] 3 ^U> hSS3 9©S^B(C^3I 
^Sfo D o#g#ftTl,*5/ci*>CC. Jl^IgfeJ:^- io 
If tc £ r . K «3 ft I » Cdft&OSStfe&ll £ * * £ << 4 9 

[0012] ±&©<fc 5 fcHWtc&^-Cfc 3 

j: tf*^i*jfi#© Atttfjisfli^-r zmm#mmzm 
&t*-rsc£-r*s. 

CO 0 1 3] 

[§?jg£fl?ifc-r £*:«>©#«] ±fai£g£»?&-r 20 

<fc tf*!¥aM^Atti;bflMS&*rr iff* tat 
mkttftM-rz'ivtr-^t. *sugj&»«£. *m 

ft. fte*©ffi{c{*SE3t^»ggiSp D D*ia:we»*a. 

KS«tc«Sa?L* fc«»«il?LK^«3 ftfc89HMI 

#19:1*6 ti. mt^mm^mk^hmtmm^o 
*sK^*>6ms*sft. rnmmntztd l zwimw®'g*m 30 

gE3t«i6S8a5n a a*>6S38^(EB$ft-5«-&«c«. Wdt 
ft. »M?l*tattteWBW*iraofc©%KB«-¥- 

[0014] ^f&imttfc^rtt. 8»*«2«:gB*s 

tffc? T-f^TW U 87T^rU-f 40 

fcU<«7 ^UAtKtUiB&Sft. 87T-f^7U-f(5- 

WT S%¥3«d&— IttbS ftrv» £ C £ £ T 

[00151 $IHSK*Jl»-CIJ, tt^93(cett 
© J: 5 ic . li^Jl 1 £ td&mWM 2 Kf £*S©*ffi^S« 



#f§2 002-189137 
4 

^S32<3Mfc=»* * *#}gi&S3ft-CC>* C £ £1#lfc£-r £ 
[0016] 

9§© ItJiec «t->T. 1^1^ <fc W3ft*W«^ AiB* 

iMHNre. h*«©rt@(cEs^#*©t?. m 
9»c>t£tt«fttofcSJ&a« ; £&tiW--&c £ftcfr£. 

[0017] ft*}, it^i 1 KiEtScMR^tt. it^Wf 
tf§tt*«ffi©5^©4>&< £*> 1 
o©atg*Wf S fe© £T S. 

[0018] «Ttc. #2fe38©5li6©7f^£0£r;b. 0 

c**fe©^^t« una, *?89i©sn ©*ii©^® 

[0019] *^SS©^{S«C*Jl,»r. ¥i!f*3H10S8 
**tT4 LSI?^l la £35ife^-? 1 1 b £ffl^ 
^^l 1 ct*'<> ^-J>rtKJR*frrSC£OCJ: ( ). 

fttHrr ut>%^ v>r-v>i i «. > f-Sft 1 4 

aJitC^SSSftTt,^. *^*»*-5?l lfciJ/^'JV 

hSiuatt. ^ft-eft. »«?iiecE«©^!»*-- 

[0 0 2 0 ] jtrtyir—i? 1 1 CCfct^T. LSI?-;?' 
1 1 a£ffi»Jt* J ?-l 1 bfc^OfffiS^^l 1 c£« 
li^/O^l l dCCfco-CSISSft-COT. Cft6« 

■r -«r2Mftit±«Mi i i f K«to-cM3h. — »-fb 

[002 1 ] SfrrC-y*-— S^l 1 ©«»•;- F7 U-A 1 
left 7'y> l-S^ 1 4 aitcj^fiJESft-C^**®^' 
? F 1 3tc««;*ft4C£{C«fc»K C©36^9^r-i?l 
l «. ^- >; > h S« l 4 a (cmmWK:^ L . tS«6<)«: 
@S$ft-cus. 

[0022] 1 1 b©m^«. 

t£m±mwn i f £j§jau T-f^^xnwo 

tr^y^-hSft. ai^75tf-A 1 2 £&-?-C7fc^-:><5r 

-i?i i #6fflM3ftrt^. 

[002 3 ] y'V> HS«1 4 a(C«. gii?ll 6^ 
R£3ftr*Jf5. C©=iy^-h3ftfcai*J*e-Al 2 
ti. C©Sii?Ll 6F*1?rjijaU. ^ifflfSSS S 1 5(C* 
S-^Sft-S. 3fe^lSg|5o a a 1 5 {*. mwm& 1 5 a £ . 
S7-15b. 7fea£igS8=iT 15c, XgHftfS* 9 9 F 

1 5 d*sJ:V-?'{ ^DU>X1 5 e#6fiJsE3nr*i 
0. *K-A1 2»"7-i^au>Xl 5 eCC<fcorai3lc 
Sn/c©^. 5 5- 1 5 bCC<fcoT9 0g©7feSS^*s 
JQtSft. 37 1 5 cOtTBS^Sft*. 37 15c**£ 



(4) 

5 

mutcftv-A i 2«. so©*^?*-^ o^-e-r) 

Kill/, -e-©^*? ^-^©STfes&^K:. ±te©Xn 
cwfe^S^i^-r*. c©£5&j£©:7'n-fe;*cc«fc 

#e-AttW*nw>xi i K«c«t-5-c*5fc3tir® 

«f^7M 1 1 cCCASJ-T*. 
[0024] **te©^09fc*jt»rw. v V-is 
1 lilt. y- U-A*-^©^? ^r-i^ffil,* 10 

[0025] **is©^wifc*jt^-c. ^mm&us, i 

5tt. :/'J>rS«l 4a*Jj:ZJ c Xy>rS®l 4b© 

p^jcttsnfc^-cffli^n-rt,^. ctiKj;*). xy> 

r S«14a:foJ:tf7'y>rS«14 b©&^ffitC:ftig 

jgsssfcwsa-r s c < . ^j«?ssPo a n 1 5 am 

&©MB£&-5S5«. ^{C^L-CffiSStir^-5© 

•c. c<Dmsmmm<om*)m>it^trj:^x^i. 20 

[002 6] ftfc. C ©M£«&8gg&& 1 5 «. £«C7 * 
h y 7 ^-SJfStc j: orftS33 tiZfiK -e©^<- 
**«r£>£jg9§g« 1 5 a £ 

4a£flA9#*>H*St£{C«fco-C. 3fe«^?Sgi5D D D 1 5 *J 
— (*^t$nfc5lcSi8S«*f^-r€>Ci*s-C*^. C© 
mwmfcl 5 a&Ctt*.-C. 3fctr-A 1 2©S88 

S ft C©<fc5&*JJJ&3rffll>ft#> — JS<S 
[0 02 7] «f(C. 36A„^r-«/ 1 1 £#igj&8ag&& 1 

5 i ©ag-rnffg^^^ics^-c* 0 . c ©sis* 

BWjS/c&CCIJ. ttA,*eV<>:/%flH»fc:»JK (02© 
(a) ) itji©f>fcL.<«f>?L?:*<Jfflb/cPG 
A £ -f ^©t&fiSasWStl-C**. 
[0 02 8] ***S©^t«l«:*Ji^r 
tt. Xai&ISftA 1 5* > rS« l 4 a.*a&ZT? 40 
'J > r£« 1 4 b Zi$t>iiX 1 tfc©ffiilSlS«£#*.fc £ 
#©> *araMKDf3JI£ btMtSC tWCZZtc 
tt>. y''J > rtt«l 4 a©^aS(C«. £tSt©3fc'<? 

<fc$tc. Xy> hSfil 4 a(89fc*W-C*< . ^y>hS 

[0 02 9] *fc. CC-Cfflt,»e>nr^/cSii?Ll 6 
«. ^tr-Ai 2#gjaT-#stc+#ft*#;??:WLT 



^12002-189137 
6 

[0030] *^©^<£{Wc7n<*ftTi>-s-w 
foi/>Xl 5 e©fPS?^ffiiU-C«. tt«tt#A0«H 

mti. swss©3tAffi*^(c. m9m 

h^SCectoTirrL/. ^©«©«M5g^{cj:-5Ttti^ 
T -fcl*®*^ 3 ttfc S *«8f*^t U >X £ T S 
tzZOXfmifi. 0J£©fBffii* £^J£©6S£©.£>6# 

r. y vy^^^-aiBtcjior*^ y^y ^(cv-fd/ 
w*ou>XTW©«fc5&. *^*>t;»7-f?Du 

©2W«15a£t/rMffiT4Ci{CJ:otfcfmW 

[0O3i]ifc. 2^ufi©»s««:*ji»-c«. Wffi?L 

■> t CCDMi < C £ fc$ fc^i 

CiKi-jT, #t^^Sfc£-©igAS:Kr€f. 

-l> l l i^ig38^ B n ai 5ra©*e^©<s«tt*Btf> 

csufi©^sc»i2D H2© (a) «. xmocmzytm 
[0032] *mm<D&mm**9m<Dmmm ltm** 

^«E8SgBa D o©^Cc * Z> . 

[0033] *H*S©».««{Cte<,»'C». 1 
1 biffiS^^Fl 1 e£tt-f»#-' V 1 1 h(C(^ 
/c^'>Xl ldfci^TMSn. 5tA„ir-*?l ltt 
^'>X1 1 ktCfcoTT'yyUIilCSi^i' Kl 3 
(cS^StlTt^. fLT, LSIff^l laiiS 
3fe3R^Fl 1 bfc<tCf®§*IS^l 1 c £©S£tlflgS6l 
«. ^>^^-"tfl 1 htli/Cfc'-OXl ld<b*/Mx 
Ttftotx. LSIf^l 1 a £ > 1 4 a £ 
©mfifcrtg&tt. tf 1 1 h£y h 1 

lmiitU'OT'l 1 d k£4^Urtf*>*iS. 

[0034] 2f:||S6©^FS{C*i^-C. SIJfi©^W 1 
«C:|BWS#;iSi&88gBD a n 1 5 tCK^-T **>©«. St 5 ^ D 
>gS©@)fflS©3£7 y -f^-*^**>e»tfc^*ffi?'J3 
tfc7r -<^TU-f*>e>^fiS3*aS. C©«fc5£c:7y 

h 2 1 t L. -e© — 3©JSI44 5gfCflnil/T 
5 7-2 2tMl/t^. C©4 5SM«Ctt. ^JH8I 
K4^L/rt«t<. £>£l>tt-e©££T I R (Total 
Internal Reflection. F*ltS±SS^) 5 ^ — £ 0"Cfflt> 



(5) 

7 

©7r ^'TU-ftJ— JJWC-M-^V -r JJ*tmttl. 

[00351 ^-i/7r-f'^- b 2 It*, r 
S«l 4a*$<fctf? r| J>rg«l 4 b©IH«:ffc**i.£tK 
,® r»«l 4 a*$J:a f 7'';> r»« 

1 4 b ££fc-fctT 1 tSC©i3KS«i^^ft:i #©gffi3l§ 

f 14ate,fcc;^'J>FSfil4b©fiSiK^jf-y 10 
^-^©Jgigj&rnJfjgi&O, -f^-S^W 

[0 03 6] C(D«fc5fc#iS&ffi§fo D D £fflt>£<!:, A84 

«. 7oau>xi i gr^ajaLfc^t-Ai 2©tr 

-Ag#2 0 0 5 ^CJ><!:-rS<!:. 2 00S£n>g© 

-F2 1 {C@^L,-CAS43ti-5)ti^?r^-5<t. 4*- 20 
y?T-{^-|-2 l4jgffi{CJ&j£;* ft;fc5 -7-2 2CCJ; 

c-c9oe©jfess^^*s^3nfc©^cc. iks^^* 
gg©s*fflS7T-f^'aftc^f9ur^^-^ns. *>■© 

©7 r ^*£:£J5St&Jg^L&a5'E>£tBU -f^- 
5*7 7 b 2 1 (DftttmmMtcBm-? 2>. 5*HSJ 

iSffitCfeT IR57-*i0)S;3nrt^<fr-2><!:. Htf 
9 Og©3feK^fe3Wfton/c7fee-A«*i*5j:-e-2 0 0 
5 ?a>g©ftt-AiL.Ttti8*£ft£C c 
titi-r^-y^TW^-ix— H2 1#S(,>*§^k:*>:£<I§J 30 

ltm^zctictiix. ;kjt*B$©7fcf-A&#g!??iS 
tixmmmzx-imstiz. fit. A&Higa^yv 

HBS©7T^^-?i«c^S!)snreaa$nife!s?>«:. -y^ 
[0037] ttc. mmoBi&w i cc-cieis L/fc^ig 

88SP1& (0 1 fCfcW-S 1 5 ) itt^tJS^. #*Sfe©J& 40 

!*p!itctei,^«. yt&xmrfcss^Tm m 1 tcfcws 1 

5 c ) lcmyC?2>!&Wiflrj:^Tc#>. 0 1 CCteWS W * 

ni/>xi5ewsiiit), f^sinx bztm-rzc 

[0038] ttc. 02© (b) {CTS-Tcfc^K:. -M- 

^7 T «//t*/- b 2 1 JfSS* 5 7-' W#SBj7fe^gPn a D 2 

3K^3tttc#i£*>W$rC&.5„ C©5 7-^Ii 

C<t©r#2>SBD D D -C*^.*J. 5-7-(0cf. #4»©itSS 
r^^frfcffi) <hJ5*t{IiJ©®«:«. ^-^t-/^ so 



#§82 00 2- 1 89 1 37 
8 

- h 2 1 wmmmtteicx-yxmizzti-c^z. c©<t 

3ft:5fc£gPo D att. 12© (b) (C7j*t//C5 7-tS^©* 

mtf. ^'J>Hfil 4 a <tSiBi-rs/c«>© 

£. itc. 1 2©AS#fiiS«i^-^^*^SP 

D D D-C*-S7<:Jt>«:. 0 2© (a) Ct^L/dtiS-C^Stl 

[0039]-*, 36t-Al 2©aS*ffl*^A-5<h. 
Sfilffli7 7^'-!©feoNA (Numerical Aperture 

ttUWr*. fie-^r. 9 0fi©#ffi^^T*>*a;fcf£K:, 
0 2 © ( c ) KiS-r «t 5 K . 57 -tf *i§9Dfc^8!5n D n 2 
3«c^7-f ^nu>X24*— <*<t-T*Ci-C. -e©j£# 

[0 04 0] AS*fflJ{C*Jl>-C«3'J^-h^AS*t?*^ 

#/J\ £<,>&©#$?£ bC»<ht^4. 7t^^>-» 

- r 2 1 HJS*f^©^Pa3l£GteS*sSt»J&^K:«. NA© 

^^y-y7r ^fcfd/B-rsct-c. fW£©w 

[004 1 ] jlfc. XH> 1-SSl 4 a. 14bF B 1(Cfl5 

-^7 7 ^'->- h 2 uc<i:->xwm(Mcmm. aiss 

frTt^.iMI*>^:V». NA©/|^t,>-f^-y77-f^ 
-h2 1 Zm^tUZ. 03 (02^#) © <d) Vlfnt 

[0 04 2] Sfc. NA©^#l,W^-y7 7-fA4ffl 
l>**&£-?>, ^^-y77-f^-F 2 l©f^fc0CCj| 

m<ommm 1 K-rie^ufc^jffiKgPfo 1 5 *m^z>m 

^{C«. 0 2© (e) {C^-ri^CC, ^-^7r^ 
h 2 1 ©^cAttl^S^fC. 5 y-mLftWft^&S, 
25iU>X24 (*5WJ-7^?Ol/>X7l/^) i 

[0043] ±ssft^ra (SK) Am^lS^iC 

«. 03 (02&£) ©<f) {c^-ri^fc. 3gmn© 
-S c i ic<fc x % e- a©ie*s o £iq);L ^ c i * 
[0044] 3 etCtt. %m&.n^S'uf^fSL»htitc± 

$>i>. -e©^tc»AES-r^7ic^gRa D Dib-c«. f«x 

[0 045 ] ft*>\ ±%Z<D9mv>BBM!<.*S^X . Jii2 
j^Si^8SSPa D o 1 5 -f^-^7r -C--^- h2 1 

©. */"C»*-S?l l^^mTJSn^^tr-Al 2^A 



CO 04 6 J &te, ±ie<DSQ6©^««J«:*$i^-c«. ft 

«.». 

[0 04 7] 

[0 048] #2fe^(C&£:ftEiglg«K::bl,>-T:tt, Sim 
nJljBifcS©^. ^Sfc©:£^*-^©S3Sa^fig£& 

[01] #f&9J©Jii 1 ©SWfe©^«4^L/c3tffi^*«* 



(6) ^2002- 1 89 1 37 

10 

[02] *mi<z>m 2 (onmv&m&nk u tcm^m®. 

©glsSS-c**. 
[S3] 02©&#-C*£. 

[04] UESmwfi^WtcteW-S^E^SS^S^fc 

1 1 1 1 a-LS I 7\ 11 b - 

ffilfeft^TU-f, 1 1 c-IS«f7M, 1 1 d 
10 ■iZMc.'*>7. lle-'J-F7l/-A. llf-S 
±ttti. 1 U-v-f^ol/>X llh-^>*-# 
-If, I 1 k-ftW:/^^ l.lm-j«**#^h 1 
1 2" ffi»*«^3&>6)©ffi**tf-A. 1 3 -7"'J> f- 

s«®j©ss^ »f, 1 4 a - rf v > h a« (,&mm 

B) . 1 4 b - ^y>hS« (SSUE&Ug) . 15-* 
afiftMSA. 1 5 a -j89J*«. 1 5 b ••• 5 1 5 
c ■■■KMffl&ziT. 1 5 d - %Mm&>7v v F. 1 5 e 
•••7001/>X, 1 6 -SiKFL. 1 7 - >OU> 
X. Zl-^-^T-f^-h, 2 2-57-, 2 
20 3-5 7-#*S^^SPd q d, 2 4-U>X, 25-5 
7-&0jgiB:ft3*gfrft. 2 6-?E» 3 1 -LS I 
3 2-SBSXS?-. 3 3-»W«IB. 3 4--T 
tf, 3 5-77jrh'j-F. 3 6 a, b-v 
^au>X7l/-{, 3 7 -*3S«SS, 38-57-, 
39-7->J>Fi«, 4 0 •■ ^SaffigPo a D. 



[01 ] 




II ttnyT-'j 

III LSI**-:? 

-iib<«M*7ri"f 
ne ■SM?7l"f 

lid XtA,HJ\'yf 



Ite "J-H7U-A 14* 7>J>MNI 

tif *tit»H 14b 7U>hM 

llfl is 

13 . ?U>MNM«Mia/l9|< 1* 



) i*d «no^? 7 i< 

15a T^JPU-VX 

i« m 



(7) 



#gJ32 002-189137 



[02] 



[03] 




rnn 

is 7u^ mwww ^»H 

14k 7U>hM HMCIi 

21 -f>-J^T-f/tJ^H 

2S «5-«L 



R3(B2*ft) 




26 



[04] 




37 



V V, 

^ — 36a 



30 

33 am 

34 -f 

35 7?*HJ-H 

3«m T^r^au>X7K 

37 ***» 

38 5^— 

39 ^U>h«R 

40 ******** 



(8) 



4$B§2 002-189137 



7D> h^-is<Dgt$ 

J»5MWB^*#*r:iTB3*l# B 
KSaSWHK^W-Ta 3 # 1 B 



2H037 AA01 BA03 BA05 BA12 BA14 

CA01 CMO CA37 
2H047 KA03 KAH LAOS WK07 
5F073 AB14 FA07 FA16 FA30 
5F088 BA16 BB01 JA03 JA14 JA20 
5F089 AAOl AC07 ACLO AC17 AC23 

CA20 EA08 GA01 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



Ml LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



